Regulation of corticotropin-releasing factor (CRF) type-1 receptor gene expression by CRF in the hypothalamus.
We reported previously that acute stress and intracerebroventricular (i.c.v.) injection of corticotropin-releasing factor (CRF) increased neuronal activation and CRF type-1 receptor (CRFR-1) mRNA expression in the CRF-producing neurons of the parvocellular paraventricular nucleus (PVN) of the hypothalamus. In this study, to determine whether CRF can act directly on hypothalamic CRF neurons, thereby increasing CRFR-1 expression, microinjection of CRF into PVN neurons in vivo and primary cultures of dispersed rat fetal hypothalami in vitro were performed. Microinjection of 0.1 microg of CRF into the PVN significantly increased c-fos and CRFR-1 mRNA expression in the CRF-producing parvocellular PVN, 30 min or 180 min after injection, respectively. This effect was blocked by a CRF antagonist, alpha-helical CRF. CRF, when injected into the lateral ventricle at the same dose, increased neither CRFR-1 nor c-fos mRNA levels in the PVN. Primary culture of hypothalamic neurons revealed that CRFR-1 like immunoreactivity was located in CRF-containing neurons, and that the CRFR-1 mRNA level was significantly increased 4 h after incubation with 10(-8) M CRF. These results demonstrate that CRF directly affects hypothalamic neurons to increase CRFR-1 mRNA expression, providing evidence of a direct role for CRF in the regulation of CRFR-1 expression of hypothalamic neurons.